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Abstract. A Steiner triple system of order u is called reverse if its automorphism group contains 
an involution fixing only one point. We show mat such a system exists if and only if u = 1,3, 9 
or 19 (mod 24). 
During the past few years, the followi:rg problem has gained interest: 
given a permutation ar on a set S of cardinality u f f or 3 (mod 6), does 
there exist a Steiner triple system S,(u) of order u on S admitting ciy as 
an automorphism? 
If Q has a single cycle of length u, Peltesohn [ 31 proved that there is 
an S,(u) if and only if u # 9. 
If ar has just one fixed point and a cycle of length u--l on the remain- . 
ing points, Rosa [ 21 proved that there is an S,(V) if and only if u = 3 
or 9 (mod 24). 
If Q is an involution fixing only one point, we shall say as in [4] that 
S,(u) is a rellerse Steiner triple system (briefly RSTS). It is known [4] 
that a necessary condition for the existence of a RSTS of order u is 
u f 1,3,9 or 19 (mod 24). Rosa [4] constructed a RSTS for every u E 1 
(mod 24) except u = 25, for every u = 3 or 9 (mod 24) and also for 
u = 19, Doyen [ 11 constructed a RSTS for u .= 25, gave simpler construc- 
tions ftor u = 3 or 9 (mod 24) and proved that the necessalry condition . 
u 3 19 (mod 24) is asymptotically sufficient. Here we will prove the 
following theorem. 
‘IXeorem. There exir:ts a RSTS of order u if md only if u = 1,3,9 0~ 19 
(mod 24), 
Proof. In view of the known results refered to above, we have only to 
* The author is grateful to J. Doyen for helpful conversations on this paper’s subject. 
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‘show the existence of a. RSTS for every u G 19 (mod 24) with v > l!). 
Letu=24n+ 19(n Z’ @) and let S’(9) be a Steiner triple system of 
order 9 constructed on the set S’ = {u, b, b’, c, c’, d, d’, e, e’} and admit- 
t;ng the automorphism (a) (h. b’)(c, c’) (d, d’)(e, e’). We shall construct 
,a reverse Steiner triple systeni S(v) of order u on the set 5 = {a, b, b’, c, 
c’, d, d’, e, e’ , 0, 1,2, . . . . 24n + 91. 
We first prove that the set of integers 
{2,3, . . . . 212 - 1, 2n, 2n + 2#, 2n + 4, 2n + 5, . . . , &I + 1, 8rz + 2, 8n -t 4) 
can be partitioned into 4n ordered pairs (p!.., 4r) SUCK-1 that gr_Py = r 
for every Y = 1 ) . . . . 4~. Indeled a solution is provided by the following 
ordered pairs: 
(2n -t 2,672 + 1) 5 
(411+ 3,6n + 21, 
(712 + 1; 7n-t 2!; 
(8rt+ 2, 8n + 4), 
(2 +i, 41 f 2-i), where i = 0, . . . . 211-2, 
(4n + 4 + j, 8~ + 1 -j)l, where j = 0, . . ..n-2. 
(Srl+:I!+k, 752+ l-k), where k= 1,...,7+2. 
This works for every n > 2; if n = 2, we skip the last row and if n = 1, 
we iake the pairs (2,6), (4,7), l(lO,l2), (8,9). 
The lines of the S(u) will be the 12 lines of the S’(9), together with 
till ;he images of the “ba.ae lines” (0, 12~1 + 5, a), {0, 4~2 + 1, b) , 
(0, 6n + 1, c), {O, 6n + 3, dj-, (0, 12n + 3, e), (3, I’, 4n +pr + r) under 
the various powers of the permutation 
G) = (a) (b, b’) (c, c”) (d, d’) (e, c’) (0,1,2, . . . . 2411 + 9). 
It is easy to check that S(v) is a Steiner triple system aidmitting u as an 
automorpkism. Since (Y = IW: In+5 is an involution fixing exactly one 
point, itt follows that S(U) is a RSTS of (Jrder u. 
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